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INTRODUCTION
Rotifera, with ca. 2150 recognised species (Segers, 2008 ) is a group of primary freshwater invertebrates containing two major groups: Monogononta and Bdelloidea. They are widely distributed in inland aquatic habitats and play an important role in freshwater ecosystem functioning. Moreover, they can be used as indicators of water quality (Sladecek, 1983) , toxicology test organisms (Arnold et al., 2011) , and in aquaculture (Lubzens, 1987; Ogata and Kurokura, 2011) . The biology, ecology and systematics of rotifers are reviewed by Wallace et al. (2006) .
The state of art of rotifer studies in Southeast (SE) Asia was reviewed by Segers (2001) . He concluded that our knowledge of the rotifer fauna of some countries is quite poor (e.g. Brunei, Cambodia and Laos), with less than 10 taxa recorded, while the fauna of Indonesia (ca. 200 taxa), Malaysia (ca. 220 taxa) and, especially, Thailand (ca. 310 taxa) is remarkably better documented. Recently, the study of rotifers from Laos (Segers and Sanoamuang, 2007) and Cambodia (Meas and Sanoamuang, 2008) has raised the number of rotifers recorded for those countries to 130 and 129 taxa, respectively. Thailand remains the country with the best documented rotifer fauna of SE Asia: up to date, there are about 398 taxa recorded from Thailand, with 13 taxa recorded as endemic for Thailand and for the Oriental region (Sa-ardrit et al., present volume) .
In contrast to Thailand, our knowledge on the Vietnamese rotifer fauna is quite limited. Studies on rotifers in Vietnam started off with Shirota (1966) , who recorded 63 rotifer species in freshwater, brackish, and marine waters from South Vietnam. However, some of these early records are most likely incorrect [e.g. Shirota's illustration of Kellicottia bostoniensis (Rousselet 1908) concerns Kelicottia longispina (Kellicott, 1879): Segers 2001] . Later on, Dang et al. (1980) recorded 52 species of freshwater rotifers, mostly common species. After that followed a long period during which no additional information was published. Recent records are mostly included in more general papers dealing with environment assessments or general plankton studies. Most rotifers recorded from those more recent papers follow Shirota (1966) and Dang et al. (1980) , and include Pham and Le (2003; 13 taxa) , Nguyen et al. (2004 Nguyen et al. ( , 2005 ; 11 taxa, and 34 taxa, no species list, respectively), Ngo et al. (2008; 15 taxa) , Duong et al. (2008; 21 taxa) . Zhdanova (2011) published the most recent comprehensive study on rotifers from water of reservoirs in Central Vietnam and listed 65 species. Finally, Phan and Le (2012) recorded 49 rotifer species from South Vietnam. Of these, 4 species are reported as new to Vietnam: Asplanchna priodonta Gosse, 1850 , Brachionus donneri Brehm, 1951 , Conochilus hippocrepis (Schrank, 1803 , and Filinia camasecla Myers, 1938 . However, A. priodonta had already been recorded by Shirota (1966) , the three other are included in Zhdanova (2011) . Until now, a total of 122 species of rotifer are recorded from Vietnam.
In order to contribute to the knowledge of the Vietnamese rotifer fauna, we examined the rotifer fauna from Thuy Tien lake and Nhu Y river, Thua Thien Hue province, Vietnam. the shore, using a hand and cast net with a 50 μm mesh size, and were preserved in 4% formaldehyde. Rotifer specimens were sorted from samples and examined using an Olympus CH 30 compound microscope (Olympus Ltd., Tokyo, Japan). Drawings were made using a camera lucida. Scanning electron microscopy (SEM) was performed on trophi of Ploesoma asiaticum n.sp. and P. hudsoni (Imhof, 1891) with a LEO 1450VP microscope. Trophi were isolated by dissolving tissues using NaOCl. After isolation, trophi were washed by moving the trophi into fresh drops of distilled water, and this process was repeated 4-5 times. Trophi were placed on a circular cover slide (1 cm diameter) and oriented using a fine glass needle. Finally, the trophi were dried and sputter-coated with gold. The major works used for the identification of rotifers species are: Koste (1978) , Koste and Shiel (1987 , 1989a , 1989b , 1990 , Shiel and Koste (1992) , Nogrady et al. (1995) , Segers (1995) , De Smet and Pourriot (1997) , and Nogrady and Segers (2002) . We followed the taxonomy and nomenclature of the rotifers as in Segers (2007) . Estimates of the rotifer diversity in the sampled habitats were calculated using the EstimateS program (Version 8.2; Colwell, 2013) . We constructed species accumulation curves for the sample series of each habitat with 50 randomisations and calculated the Chao1 estimator (Chao, 2005) and variance using the following formulas: SChao1=S obs +F 1 (F 1 -1)/2(F 2 +1) (eq. 1)
where: S obs is the number of species in the pooled samples series; F 1 , the number of singletons; and F 2 , the number of doubletons.
RESULTS
We identified a total of 98 species-level taxa of rotifers belonging to 31 genera and 21 families. Of them, 49 taxa were recorded from Nhu Y river, and 82 taxa are recorded from Thuy Tien lake. Of there, fifty-two taxa (53.1%) are new to Vietnam, one species, Filinia minuta (Smirnov, 1928) is new to the Oriental region, and one species of Ploesoma is new to science (Tab. 1). A description of the new species and notes on some other interesting species are as follows.
Ploesoma asiaticum new species (Fig. 2)
Type specimens: holotype (RIR 207) and paratypes in Royal Belgian Institute of Natural Sciences, Brussels, Belgium (RBINS) (IG 32383), two slides containing one paratype each (PSUZC-PK5008-01, 02) in Princess Maha Chakri Sirindhorn Natural History Museum, (PSUNHM), Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla, 90112, Thailand. Some additional unmounted specimens are equally deposited in RBINS.
Type locality: Thuy Tien lake (latitude: 16.410038, longitude: 107.576591), Huong Thuy community, Thua Thien Hue province, Vietnam.
Differential diagnosis: P. asiaticum n. sp. can only be confused with P. hudsoni Imhof, as both are the only Ploesoma species that lack a stiff lorica. The new species can be recognised by its relatively short fulcrum, smaller trophi and body size (Tab. 2), and more conical posterior body shape.
Description (of contracted specimens, head retracted): body relatively soft-loricate, widest in anterior third, conical posteriorly, terminally with a pair of rounded lobes. Foot flexible, annulated, about half body length, with a semirigid terminal pseudosegment of about two thirds toe length; two large, equal toes. A prominent red eyespot pres- 3 . Ploesoma asiaticum n. sp., trophi scanning electron microscopy: 3.1) dorsal; 3.2) fulcrum, rami and manubrium; 3.3) rami and uncus; 3.4) rami teeth; 3.5) manubrium; 3.6) fulcrum. Etymology: the name asiaticum is an adjectival toponym, derived from the geographical region to which the type locality belongs.
Ploesoma hudsoni (Imhof, 1891)
In contrast to P. asiaticum n. sp., P. hudsoni was found both in Thuy Tien lake and Nhu Y river during the rainy and the dry season. This species has a semi-stiff lorica, and oval shape. The foot is long and flexible, carrying two large equal toes. The vitellarium has 7-8 ellipsoid nuclei. The fulcrum is only slightly shorter than or as long as the rami, and is plank-shaped in lateral view with only a dorsal reinforced ridge, and curved posterior margin (Figs. 4.6 and 5.2) (Hollowday, 2002) . As in P. asiaticum n. sp., the rami curve towards the dorsal side, and bear a median row of small teeth and large double alulae (Fig. 5.1 and 5 .2).
Tetrasiphon spp.
The samples from Thuy Tien lake contained one specimen each of two species belonging to the genus Tetrasiphon. One is identified as T. hydrocora Ehrenberg (Fig. 6.1-6 .4 and 6.7-6.9), the second is an undescribed species which is easily characterised by its relatively long fulcrum (Fig. 6 .5 and 6.6). It is possible that this animal has been overlooked before as only the species-specific trophi 6 . Tetrasiphon spp.: 6.1 and 6.7) T. hydrocora habitus, lateral view; 6.2-4, 8-9) T. hydrocora trophi; 6.2) fulcrum, lateral view; 6.3) left ramus, frontal view; 6.4) manubrium and uncus, lateral view; 6.8 and 6.9) trophi, different orientations; 6.5, 6.6, 6.10-11) Tetrasiphon sp., trophi; 6.5 and 6.11) ventral view; 6.6 and 6.10) lateral view. easily distinguish the two species. We therefore briefly illustrate the two, in particular the undescribed species, for future reference but refrain from formally describing the taxon considering the lack of sufficient material.
Lepadella desmeti Segers and Chittapun, 2001
We found a single specimen (Fig. 7 .1-7.6) of this rare species in Thuy Tien lake. The animal is known from Bolivia (Ichilo river: Segers et al., 1998) and Thailand (Phuket island: Segers and Chittapun, 2001) , and has recently been recorded from Hawaii (Jersabek, 2003) , Melanesia (Vanuatu: Schabetsberger et al., 2009) , and Austria (Jersabek, 2011) . These records indicate that the species may have been overlooked before. Lepadella desmeti can be recognised by its dorsal plate being convex and bearing two pairs of rounded, longitudinal ridges.
Filinia minuta (Smirnov, 1928)
This species was found in Nhu Y river (Fig. 8) . Filinia minuta can not be mistaken for any other Filinia by its small and saccate body, with two antero-lateral and two equal caudal setae. The animal has to date only been recorded from Russia and Japan (Sanoamuang, 2002) ; the present is therefore the first from the Oriental region. 
Rotifer diversity
We used the Chao1 estimator (Colwell and Coddington, 1994; Dumont and Segers, 1996) to calculate the expected rotifer species diversity in Thuy Tien lake and Nhu Y river. The result reveals that a diversity of about 122 (SD=123.13) and about 52 (SD=55.69) species can be expected to occur in Thuy Tien lake and Nhu Y river, respectively. The observed vs expected species diversity does not differ greatly in Nhu Y river (49 vs 52), whereas there is a large discrepancy between the two in the case of Thuy Tien lake (82 observed vs 122 expected). We can therefore assume that our record of rotifers from Nhu Y river is fairly complete, whereas this is not the case for Thuy Tien lake (Fig. 9) : indeed, 32 taxa (38.55%) were found only in a single sample from Thuy Tien lake. Segers, 2008) are now also recorded from Central Vietnam. The most diverse genera are Lecane (19 taxa), followed by Trichocerca (10 taxa) and Brachionus (10 taxa), and then Lepadella (5 taxa) and Filinia (5 taxa). Apparently, the species composition of the rotifer fauna of Central Vietnam is quite similar to that of Thailand (Sa-ardrit et al., 2013) and Cambodia (Meas and Sanoamuang, 2008) , with Lecane, Trichocerca, Brachionus and Lepadella as most species-rich elements of the fauna. This is not unexpected considering the biogeographical, climatological and ecological similarity of the freshwater habitats of the countries concerned.
DISCUSSION
Although our research was limited to a small area and only two habitats, we are able to record 98 species, 52 (53.1%) of which are new to Vietnam and one is new to science, and which brings to 174 the total number of rotifers recorded from Vietnam. That such a relatively limited effort contributes so significantly to the Vietnamese rotifer record illustrates the rotiferologist effect (Fontaneto et al., 2012) , but also that the diversity of the rotifer fauna in Vietnam is potentially much higher than our results indicate. This holds for the two sampled localities as well, in particular for Thuy Tien lake.
The diversity of rotifers from Thuy Tien lake and Nhu Y river is low in comparison with the estimate of +210 (probably +250) spp. that may occur in tropical habitats, as reported by Dumont and Segers (1996) . Although it should be kept in mind that comparisons of species diversity are difficult in the absence of information on sampling intensity and microhabitats sampled (e.g. benthos, sessile rotifers), our results are at level with the diversity observed from two localities in the floodplain of river Nan, Thailand, with 73 and 86 taxa (Sanoamuang, 1998) , but lower than the 106 taxa observed from Thale-Noi lake, Pattalung province, Southern Thailand (Segers and Pholpunthin, 1997) , the 183 taxa from Kud-Thing lake, Nong Khai province, Northern Thailand (Sanoamuang and Savatenalinton, 2001) , and, in particular, the 135 taxa observed in two samples from a rice paddy and adjacent pond in Laos (Segers and Sanoamuang, 2007) .
CONCLUSIONS
In general, although our results indicate a potentially high rotifers diversity in Vietnam, we must conclude that our knowledge on the Vietnamese rotifers diversity remains relatively poor in comparison with neighbouring countries, in particular Thailand, from which a total of about 400 spp. are recorded (Sa-ardrit et al., 2013) . The much higher research intensity in Thailand is most likely a determining factor in this difference, and illustrates that further research on rotifers should be conducted in Vietnam if we wish to obtain a reliable and representative inventory of this country's rotifer fauna. 
